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(54) SOLID POLYMER FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To exhaust an adequate 
amount of fuel gas from an anode side gas chamber of a 
solid polymer fuel cell main body, even in either the case 
of a low load and a high load. 

SOLUTION: When the supply of hydrogen gas from a gas 
cylinder 42 to a fuel cell main body 10 starts, when a 
current generated in the fuel cell main body 10 is less 
than a threshold, a control device 92 opens an 
electromagnetic switch valve 84, closes a path to a high 
load needle valve 82 in a gas exhaust pipe 76, exhausts 
the non-reaction gas of an anode side gas chamber 14 
only through a low load needle valve 80, and when a 
current generated in the fuel cell main body 10 is 20 A 
or higher, the control device 92 opens the 
electromagnetic switch valve 84, opens the high load 
needle valve 82 in the gas exhaust pipe 76, and exhausts 
the non-reaction gas in the anode side gas chamber 14 
through both the low load needle valve 80 and the high 
load needle valve 82. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Solid-state macromolecule type fuel cell equipment characterized by 
providing the following. The solid-state macromolecule type fuel cell main part with 
which the anode pole side air space separated by the electrode zygote and cathode 
pole side air space are prepared, and fuel gas is supplied to the aforementioned anode 
pole side air space. The 1st flow control means arranged at the gas discharge path 
which discharges the fuel gas which was supplied to the aforementioned anode pole 
side air space, and was not consumed to the exterior of a solid-state macromolecule 
type fuel cell main part. The 2nd flow control means which can be opened and closed 
and which has been arranged at at least one or more aforementioned gas discharge 
paths, and was connected in parallel to the flow control means of the above 1st. A 
load measurement means to measure the power load to the aforementioned 
solid-state macromolecule type fuel cell main part, and control means which control 
opening and closing of the flow control means of the above 2nd so that the discharge 
of the fuel gas from the aforementioned gas discharge path fluctuates according to 
the power load measured by the aforementioned load measurement means. 
[Claim 2] the flow control valve to which the flow control means of the above 2nd was 
connected in parallel to the flow control means of the above 1st, and the 
electromagnetism connected in series to this flow control valve — the solid-state 
macromolecule type fuel cell equipment according to claim 1 characterized by having 
an opening-and-closing valve 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the solid-state macromolecule type 
fuel cell equipment which the fuel gas which makes hydrogen gas a principal 
component is supplied, and generates power. 
[0002] 

[Description of the Prior Art] Since it becomes possible to generate power by supply 
of the fuel gas which makes hydrogen gas a principal component, solid-state 
macromolecule type fuel cell equipment does not need the charge before the 
beginning of using as compared with a battery. The increase in need will be predicted 
by such advantage from now on as a power supply for an outdoor type or emergencies 
in solid-state macromolecule type fuel cell equipment. 

[0003] The composition of the solid-state macromolecule type fuel cell main part 
used for the above solid-state macromolecule type fuel cell equipments is shown in 
drawing 3 . The anode pole side air space 14 which uses the electrode zygote 12 as a 
septum, and the cathode pole side air space 16 are formed in the interior of the 
solid-state macromolecule type fuel cell main part (henceforth a fuel cell main part) 
10. As the electrode zygote 12 is shown in drawing 3 , the anode pole 20 is arranged 
on one field of an electrolyte 18, and the cathode pole 22 is arranged on the field of 
another side, respectively, and it is formed in the shape of a thin film as a whole. The 
anode pole 20 and the cathode pole 22 are constituted by the catalyst electrode 24 
which consists of platinum etc., respectively, and the charge collector 26 by which the 
laminating was carried out on this catalyst electrode 24, and these anode poles 20 and 
the cathode pole 22 are connected to the external circuit 28. Here, as an electrolyte 
18, macromolecule ion exchange membrane (for example, fluororesin system ion 
exchange membrane which has a sulfonic group) is used. 

[0004] While the hydrogen gas of a high grade is supplied to the anode pole side air 
space 14 of the fuel cell main part 10 constituted as mentioned above as fuel gas from 
a bomb, a reforming machine (illustration ellipsis), etc., water is supplied with a pump 
etc. and air is supplied to the cathode pole side air space 16 by the fan etc. The 
hydrogen supplied to the anode pole side air space 14 is ionized on the anode pole 20, 
and this hydrogen ion sets the inside of an electrolyte 18 to H+ and xH2 O with a 
moisture child, and moves to the cathode pole 22 side. The hydrogen ion which moved 
to this cathode pole 22 side reacts with the electron which has flowed the oxygen and 
the external circuit 24 in air on the cathode pole 22, and generates water. Since an 
electron flows an external circuit 28 with the generation reaction of this water, it 



becomes possible to use this electron flow as electrical energy of a direct current. 
[0005] According to the power consumption of an external circuit 28, the hydrogen 
gas supplied to the anode pole side air space 14 of the fuel cell main part 10 as 
described above serves as a hydrogen ion, and is consumed. However, impure gas, 
such as nitrogen and carbon dioxide gas, is mixed in the hydrogen gas of industrial use, 
or the hydrogen gas generated from the liquefied petroleum gas etc. with the 
reforming vessel. Within the anode pole side air space 14, since only hydrogen gas is 
consumed, while consumption of hydrogen gas increases, impure gas condenses. If the 
concentration of the impure gas which remains in the anode pole side air space 14 
becomes high, ionization of the hydrogen gas in the anode pole 20 will be suppressed, 
and the maximum output of the fuel cell main part 10 will decline. 
[0006] In order that the concentration of the impure gas in the anode pole side air 
space 14 may prevent a bird clapper highly, at the time of an equipment operation, 
there is a thing of the structure which discharges a small amount of hydrogen gas 
which always contained impure gas from the anode pole side air space 14 to the 
exterior of the fuel cell main part 10 in conventional solid-state macromolecule type 
fuel cell equipment. With such solid-state macromolecule type fuel cell equipment, 
flow control valves, such as a needle valve, are connected to the anode pole side air 
space 14, and a small amount of hydrogen gas is discharged from the anode pole side 
air space 14 to the exterior of the fuel cell main part 10 through this flow control valve. 
[0007] 

[Problem(s) to be Solved by the Invention] However, with the above solid-state 
macromolecule type fuel cell equipments, while the power consumption of an external 
circuit increases, consumption of the hydrogen gas by the fuel cell main part 
increases. For this reason, at the time of a heavy load, since concentration of impure 
gas is promoted while the load to a fuel cell main part increases, if a lot of hydrogen 
gas is not discharged from anode pole side air space as compared with the time of a 
low load, the performance of a fuel cell main part is unmaintainable. Then, with 
conventional solid-state macromolecule type fuel cell equipment, the degree of 
valve-opening of a flow control valve is set up so that the hydrogen gas of a discharge 
which is needed at the time of a heavy load may be discharged. Consequently, with 
conventional solid-state macromolecule type fuel cell equipment, hydrogen gas with 
the concentration of impure gas lower than the time of a heavy load will be discharged 
in the anode pole side air space shell exterior at the time of a low load, and the ratio 
(power conversion efficiency) from which the hydrogen gas supplied to anode pole 
side air space is changed into power falls. 




[0008] The purpose of this invention is to discharge a proper quantity of fuel gas and 
offer the high solid-state macromolecule type fuel cell equipment of power conversion 
efficiency also in all loads in consideration of the above-mentioned fact, from the 
anode pole side air space of a solid-state macromolecule type fuel cell main part by 
any [ at the time of a low load and a heavy load ] case. 
[0009] 

[Means for Solving the Problem] Solid-state macromolecule type fuel cell equipment 
according to claim 1 The solid-state macromolecule type fuel cell main part with 
which the anode pole side air space separated by the electrode zygote and cathode 
pole side air space are prepared, and fuel gas is supplied to the aforementioned anode 
pole side air space, The 1st flow control means arranged at the gas discharge path 
which discharges the fuel gas which was supplied to the aforementioned anode pole 
side air space, and was not consumed to the exterior of a solid-state macromolecule 
type fuel cell main part, The 2nd flow control means which can be opened and closed 
and which has been arranged at at least one or more aforementioned gas discharge 
paths, and was connected in parallel to the flow control means of the above 1st, It has 
a load measurement means to measure the power load to the aforementioned 
solid-state macromolecule type fuel cell main part, and the control means which 
control opening and closing of the flow control means of the above 2nd so that the 
discharge of the fuel gas from the aforementioned gas discharge path fluctuates 
according to the power load measured by the aforementioned load measurement 
means. 

[0010] According to the solid-state macromolecule type fuel cell equipment of the 
above-mentioned composition, at the time of a low load with little consumption of the 
fuel gas by the solid-state macromolecule type fuel cell main part, little fuel gas is 
made to discharge from anode pole side air space by the 1st flow control means, and 
while the power load to a solid-state macromolecule type fuel cell main part becomes 
high and the consumption of fuel gas increases, the discharge of the fuel gas from 
anode pole side air space can be increased by the 2nd flow control means. Since the 
fuel gas which contained a proper quantity of high-concentration impure gas from 
anode pole side air space can be discharged by this even when the power load to a 
solid-state macromolecule type fuel cell main part is low, and even when high, it can 
prevent that can prevent that the concentration of the impure gas in anode pole side 
air space becomes high, and the output of a fuel cell main part declines, and the use 
efficiency of fuel gas falls at the time of a low load. 

[001 1] Even if it makes the number of the 2nd flow control means made open here 
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according to the change in the power load to a solid-state macromolecule type fuel 
cell main part when two or more 2nd flow control meanses are arranged at the gas 
discharge path fluctuate, you may make it change the 2nd flow control means made 
open to that from which a setup of the amount of outflow differs. Moreover, you may 
carry out combining the control which makes the number of the 2nd flow control 
means made open according to the change in the power load to a solid-state 
macromolecule type fuel cell main part fluctuate, and the control which changes the 
2nd flow control means made open to that from which a setup of the amount of 
outflow differs. 

[0012] the electromagnetism to which solid-state macromolecule type fuel cell 
equipment according to claim 2 was connected in series to the flow control valve to 
which the flow control means of the above 2nd was connected in parallel to the flow 
control means of the above 1st in solid-state macromolecule type fuel cell equipment 
according to claim 1, and this flow control valve — it has an opening-and-closing 
valve 

[0013] according to the solid-state macromolecule type fuel cell equipment of the 
above-mentioned composition — electromagnetism — the 2nd flow control means is 
opened and closed and the discharge of the fuel gas from a gas eccrisis path 
fluctuates by making an opening-and-closing valve into which state in an excitation 
state and the state where it does not excite 
[0014] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is 
explained with reference to a drawing. 

[0015] (Composition of an operation gestalt) The solid-state macromolecule type fuel 
cell equipment 30 applied to the operation gestalt of this invention at drawing 1 and 
drawing 2 is shown. In addition, since fundamental composition is common on the fuel 
cell main part 10 explained based on drawing 3 , the fuel cell main part shown in 
drawing 2 attaches the same sign about a corresponding member, and omits the 
composition and the detailed explanation about operation. This solid-state 
macromolecule type fuel cell equipment 30 is equipped with the rectangular 
parallelepiped-like sheathing case 32 as shown in drawing 1 . While the door 36 
supported possible [ a control panel 34 and opening and closing ] is arranged, the 
exhaust air section 38 is formed in the unilateral side of this sheathing case 32 under 
the control panel 34. Here, the door 36 is arranged at entrance opening of the bomb 
stowage (illustration ellipsis) established in the interior of the sheathing case 32, and 
the vent hole of a large number which were open for free passage to the jet pipe 
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(illustration ellipsis) of the sheathing case 32 is formed in the exhaust air section 38. 
Moreover, the axle-pin rake 40 is stationed on the inferior surface of tongue of the 
sheathing case 32 at each corner section, respectively. 

[0016] In the sheathing case 32, while various kinds of members concerning power 
generating of the fuel cell main part 10 grade shown in drawing 2 are arranged, it is 
contained possible [ exchange of the bomb 42 with which it filled up with 
high-pressure hydrogen gas ]. A maximum of two of this bomb 42 can be contained to 
the bomb stowage within the sheathing case 32, and it becomes exchangeable by 
opening a door 36. 

[0017] As shown in drawing 2 , the bomb 42 is equipped with the manual bulb 44, and 
this manual bulb 44 is connected with the anode pole side air space 14 of the fuel cell 
main part 10 by the hydrogen supply pipe 46. the hydrogen supply pipe 46 — the 
piping middle — regulators 48 and 50 and electromagnetism — the 
opening-and-closing valve 52 is arranged, the 1st step of regulator 48 decompresses 
the high-pressure (1 - 1 50 Kgf/mU) hydrogen gas supplied from the bomb 42 to about 
1-2 Kgf/mU, and the 2nd step of regulator 50 decompresses the hydrogen gas 
decompressed by the regulator 48 to about 0.05 Kgf/mU electromagnetism — the 
opening-and-closing valve 52 will be in an open state at the time of impression of 
driver voltage (at the time of ON), and will be in a closed state at the time (at the time 
of OFF) of un-impressing [ of driver voltage ] therefore, electromagnetism — at the 
time of impression of the driver voltage to the opening-and-closing valve 52, the 
hydrogen gas decompressed by regulators 48 and 50 supplies the anode pole side air 
space 14 — having — electromagnetism — at the time of un-impressing [ of the 
driver voltage to the opening-and-closing valve 52 ], supply of the hydrogen gas to 
the anode pole side air space 14 is intercepted 

[0018] the electromagnetism for supplementing the main tank 54 for supplying water 
to the anode pole side air space 14 in the sheathing case 32, and this main tank 54 
with pure water — the opening-and-closing valve 60 is arranged electromagnetism — 
water is supplied for the opening-and-closing valve 60 to the main tank 54 from a 
water treating unit or a sub tank (illustration abbreviation) by open and the bird 
clapper Moreover, if the main tank 54 is connected with the anode pole side air space 
14 by the feed pipe 68 by which the pump 64 and the filter 66 have been arranged and 
a pump 64 drives, the water filtered with the filter 66 will be supplied to the anode pole 
side air space 14 from the main tank 54. On the other hand, air is supplied to the 
cathode pole side air space 16 by the fan (sirocco fan) 70. 
[0019] By supplying the air containing the oxygen which is reactant gas while 



supplying hydrogen gas and water to the anode pole side air space 14 to the cathode 
pole side air space 16, it generates the electrical energy of a direct current while the 
fuel cell main part 10 ionizes the hydrogen of the amount according to the power load 
on the anode pole 20, makes this hydrogen ion react with the electron which has 
flowed the oxygen and the external circuit in air on the cathode pole 22 and generates 
water. 

[0020] In the fuel cell main part 10, the drainage ditch (illustration ellipsis) is prepared 
under the anode pole side air space 14, and this drainage ditch and main tank 54 are 
connected with four drain pipes 72. In order that the water supplied to the anode pole 
side air space 14 from the main tank 54 may maintain at a water retention state the 
electrolyte 18 with which a part consists of macromolecule ion exchange membrane, 
while being used, it moves to the cathode pole 22 as H+ and xH2 O, and the remaining 
water is collected to a drainage ditch. The water collected to the drainage ditch in this 
fuel cell main part 10 is collected through four drain pipes 72 to the main tank 54. 
[0021] The gas exhaust pipe 74 is connected to near [ in the direction of a gas stream 
of the hydrogen gas supplied from the bomb 42 ] a bottom style position, and this gas 
exhaust pipe 74 has connected the anode pole side air space 14 with the anode pole 
side air space 14 to the main tank 54. Furthermore, the gas exhaust pipe 76 is 
connected to the main tank 54, and the gas exhaust pipe 76 has connected the main 
tank 54 with the mixer 78 for diluting hydrogen gas. the electromagnetism connected 
to the gas exhaust pipe 76 in series to the needle valve 80 for low loads, the needle 
valve 82 for heavy loads connected in parallel to this needle valve 80 for low loads, 
and this needle valve 82 for heavy loads — the opening-and-closing valve 84 is 
arranged 

[0022] It flows into the gaseous layer on circulating water which the hydrogen gas and 
impure gas (these are hereafter called unconverted gas) which did not react on the 
anode pole 20 were able to store in the main tank 54 through the gas exhaust pipe 74 
from the anode pole side air space 14. In the gaseous layer in the main tank 54, 
moisture is removed from the unconverted gas which flowed from the anode pole side 
air space 14, and this unconverted gas flows into a mixer 78 through the gas exhaust 
pipe 76. this time — the electromagnetism of the gas exhaust pipe 76 — when the 
opening-and-closing valve 84 is OFF, the passage to the needle valve 82 for heavy 
loads serves as close, and the unreacted gas in the main tank 54 flows into a mixer 78 
only through the normally open needle valve 80 for low loads moreover, the 
electromagnetism of the gas exhaust pipe 76 — when the opening-and-closing valve 
84 is ON, the unreacted gas in the main tank 54 flows into a mixer 78 through the both 



sides of the needle valve 80 for low loads, and the needle valve 82 for heavy loads 
[0023] Here, the degree of valve-opening corresponding to the time of a low low load 
is set up by the needle valve 80 for low loads from the threshold predetermined in the 
power load to the fuel cell main part 10, and the unconverted gas of the amount which 
becomes proper by this needle valve 80 for low loads at the time of a low load is 
discharged from the anode pole side air space 14. Moreover, the degree of 
valve-opening corresponding to the time of a heavy load with the power load higher 
than a predetermined threshold to the fuel cell main part 10 is set to the needle valve 
82 for heavy loads, and the unconverted gas of the amount which becomes proper at 
the time of the heavy load of the fuel cell main part 10 with the both sides of the 
needle valve 80 for low loads and the needle valve 82 for heavy loads is discharged 
from the anode pole side air space 14. 

[0024] On the other hand, the cathode pole side air space 16 is also connected with a 
mixer 78 with the air exhaust pipe 86, and the fan (sirocco fan) 88 is connected in the 
middle of piping of this air exhaust pipe 86. Therefore, the unconverted gas from the 
anode pole side air space 14, and the cathode pole side air space 16 and the air from 
a fan 88 flow into a mixer 78. In order that a mixer 78 may mix the unconverted gas 
and air containing hydrogen gas and may prevent hydrogen explosion, it dilutes a 
unconverted gas with air and emits it to a jet pipe so that hydrogen concentration may 
become below 0.01 volume %. The exhaust gas emitted to this jet pipe is discharged 
from the exhaust air section 38 of the sheathing case 32 in the equipment exterior. 
[0025] Moreover, while hydrogen gas is consumed with the fuel cell main part 10, the 
water which moved to the cathode pole side air space 16 from the anode pole side air 
space 14 is discharged with air to a mixer 78, and since moisture remains slightly also 
in the unconverted gas which flowed into the mixer 78 from the main tank 54 further, 
circulating water in the main tank 54 decreases with the increase in the operating time 
of solid-state macromolecule type fuel cell equipment 30. the main tank 54 — water 
level — a sensor 90 arranges — having — **** — this water level — if a sensor 90 
falls to water level predetermined in circulating water in the main tank 54 — water 
level — a detecting signal is outputted to a control unit 92 

[0026] water level — the water level from a sensor 90 — the control unit 92 which 
received the detecting signal — electromagnetism — the opening-and-closing valve 
60 — open — carrying out — water — the main tank 54 — supplying — after 
progress of a predetermined time — electromagnetism — the opening-and-closing 
valve 60 is made close Under the present circumstances, only the time when the 
control unit 92 was set up so that a gaseous layer might surely remain on circulating 



water in the main tank 54 makes a solenoid valve 60 open. 

[0027] the control unit 92 which controls the whole equipment — the seizure signal 
from a control panel 34 — receiving — the electromagnetism of the hydrogen supply 
pipe 46 — make the opening-and-closing valve 52 open, start supply of hydrogen gas 
to the fuel cell main part 10, it is made to synchronize with the supply start of this 
hydrogen gas, and a pump 64, a fan 70, and a fan 88 are driven moreover, the control 
unit 92 — the stop signal from a control panel 34 — receiving — the 
electromagnetism of the hydrogen supply pipe 46 — the opening-and-closing valve 52 
is made close, supply of the hydrogen gas to the fuel cell main part 10 is stopped, it is 
made to synchronize with the supply interruption of this hydrogen gas, and a pump 64, 
a fan 70, and a fan 88 are stopped 

[0028] On the other hand, after the direct current power which the fuel cell main part 
10 generated is changed into voltage predetermined with DC to DC converter 94, it is 
changed into an alternating current from a direct current by the DC/AC inverter 96, 
and is sent to the ac-output terminal 98. And the fuel cell main part 10 generates the 
alternating current according to the power consumption of the external device 
(illustration abbreviation) connected to the ac-output terminal 98. Moreover, the 
solid-state macromolecule type fuel cell equipment 30 of this operation form is 
constituted as a self^conclusion type whose electric power supply from the outside is 
unnecessary. For this reason, it has the charging circuit 102 for charging the 
rechargeable battery 100 which is the power source used for during starting, and this 
rechargeable battery 100. This charging circuit 102 charges a rechargeable battery 
100 by the dump power of the fuel cell main part 10. 

[0029] Moreover, the current sensor 104 for measuring the load to the fuel cell main 
part 10 is arranged at wiring which connected the fuel cell main part 10 to DC to DC 
converter 94 and the charging circuit 102. This current sensor 104 outputs the 
current detecting signal corresponding to the current of the direct current power 
which the fuel cell main part 10 generated to a control unit 92. 

[0030] (Operation of this operation form) The control routine of the control unit 92 of 
the solid-state macromolecule type fuel cell equipment 30 of this operation form 
constituted as mentioned above is hereafter explained with reference to drawing 4 . If 
supply of hydrogen gas is started from a bomb 42 to the fuel cell main part 10 in 
response to the seizure signal from a control panel 34 at Step 202 of drawing 4 , more 
than a threshold (it is 20A when rating is 1kw) predetermined in the generating current 
of the fuel cell main part 10, and under a threshold will be judged by the current 
detecting signal from a current sensor 104 at Step 204. the above step 202,204 — the 




electromagnetism of the gas exhaust pipe 76 — the opening-and-closing valve 84 has 
close 

[0031] the case where the generating current of the fuel cell main part 10 carried out 
at Step 204, and it is judged more than as a threshold — Step 206 — the 
electromagnetism of the gas exhaust pipe 76 — the case where made the 
opening-and-closing valve 84 open, and the generating current of the fuel cell main 
part 10 is judged to be under a threshold at Step 204 — Step 208 — the 
electromagnetism of the gas exhaust pipe 76 — the opening-and-closing valve 84 is 
made open 

[0032] After controlling the needle valve 82 for heavy loads by Step 206,208, it judges 
whether the stop signal inputted from the control panel 34. When it is judged that 
terminate a control routine when what the stop signal inputted at this step 210 is 
judged, and the stop signal has not inputted, it returns to Step 204 and the routine of 
Steps 204-210 is repeated. 

[0033] As described above, with the solid-state macromolecule type fuel cell 
equipment 30 of this operation form When the generating current of the fuel cell main 
part 10 is under a threshold, a control unit 92 the power load to the fuel cell main part 
10 is low — judging — the electromagnetism of the gas exhaust pipe 76 — make the 
opening-and-closing valve 84 close, and when the generating current of the fuel cell 
main part 10 is more than a threshold, the power load to the fuel cell main part 10 is 
high — judging — the electromagnetism of the gas exhaust pipe 76 — the 
opening-and-closing valve 84 is made open Therefore, when the power load of the 
fuel cell main part 10 is low, a unconverted gas flows into a mixer 78 from the anode 
pole side air space 14 only through the needle valve 80 for low loads. On the other 
hand, when the power load of the fuel cell main part 10 is high, a unconverted gas 
flows into a mixer 78 from the anode pole side air space 14 through the both sides of 
the needle valve 80 for low loads, and the needle valve 82 for heavy loads, and the 
discharge of the unconverted gas from the anode pole side air space 14 increases as 
compared with the time of a low load. Since the hydrogen gas which contained a 
proper quantity of high-concentration impure gas from the anode pole side air space 
14 can be discharged by this even when the power load to the fuel cell main part 10 is 
low, and even when high, it can prevent that can prevent that the concentration of the 
impure gas in hydrogen gas becomes high, and the output of the fuel cell main part 10 
declines into the anode pole side air space 14, and the use efficiency of hydrogen gas 
falls at the time of a low power load. 

[0034] moreover, the electromagnetism which opens and closes the needle valve 
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connected to the gas exhaust pipe 76 in parallel to the needle valve 80 for low loads, 
and this needle valve — it is also possible to arrange two or more 
opening-and-closing valves every for example, the gas exhaust pipe 76 — a needle 
valve and electromagnetism, when it has arranged two opening-and-closing valves at 
a time When the power load of the fuel cell main part 10 became the 1st threshold, 
while the gas discharge was set as the amount of middle classes, passage to the 
needle valve for loads is made open. Passage to the needle valve for heavy loads by 
which the gas discharge was set as the large flow rate while making close passage to 
the needle valve for inside loads, when a power load became the 2nd larger threshold 
than the 1 st threshold is made open. When a power load becomes the 3rd larger 
threshold than the 2nd threshold, it becomes possible in two pieces to change the 
discharge of the unconverted gas from the anode pole side air space 14 to four stages 
by making open simultaneously passage to the needle valve for heavy loads. 
[0035] 

[Effect of the Invention] As explained above, even when the power load to a 
solid-state macromolecule type fuel cell main part is low, and even when high, 
according to the solid-state macromolecule type fuel cell equipment of this invention, 
a proper quantity of fuel gas can be discharged from anode pole side air space. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram showing the appearance of the solid-state 
macromolecule type fuel cell equipment concerning the operation gestalt of this 
invention. 

[Drawing 2] It is the block diagram showing the composition of the solid-state 
macromolecule type fuel cell equipment concerning the operation gestalt of this 
invention. 

[Drawing 3] It is the cross section showing the composition of the fuel cell main part in 
the solid-state macromolecule type fuel cell equipment concerning the operation 
gestalt of this invention. 

[Drawing 4] It is the flow chart which shows the control routine to the needle valve for 
heavy loads in the solid-state macromolecule type fuel cell equipment concerning the 
operation gestalt of this invention. 
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[Description of Notations] 

10 Fuel Cell Main Part (Solid-state Macromolecule Type Fuel Cell Main Part) 

1 2 Electrode Zygote 

14 Anode Pole Side Air Space 

16 Cathode Pole Side Air Space 

1 8 Electrolyte 

20 Anode Pole 

22 Cathode Pole 

30 Solid-state Macromolecule Type Fuel Cell Equipment 
54 Main Tank (Gas Eccrisis Path) 
70 Fan 

74 Gas Exhaust Pipe (Gas Eccrisis Path) 
76 Gas Exhaust Pipe (Gas Eccrisis Path) 
78 Mixer 

80 Needle Valve for Low Loads (1st Flow Control Means) 
82 Needle Valve for Heavy Loads (Flow Control Valve) 
84 Electromagnetism — Opening-and-Closing Valve 
86 Air Exhaust Pipe 
88 Fan 

92 Control Unit 

104 Current Sensor (Load Measurement Means) 



[Translation done.] 
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#8± f>S # W3£) 



(54) HMO**] 0#iS*HHB8m«l!iiS@ 



4>*£K«. WK8IJm#8 4 *■!£ #X3MJ*7 6 

8[#2 0 AULL"C*4*£Ktt. «ttliRi#8 4 SriHfc: 

HCL. Ty-h*(i^S14«7)*RjS^2:ffiM^fffl- 
-K;P#8 0aWBftWffl--H;WP8 2cO^SrilL 
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Mfm k i) V - H snask tftfctt feft , fuier y - H 

#ttk. 

«IE^xttai«lltc^Sr< k *> 1 ffltLLKS^ft. WE 
[ If * JI 2 ] fulfils 2 <?)8E ftMS^Bitt . HufEJfl 1 CO 

mmtmmmm.. 

[0001] 

imm±.ommttmi *&m\t* z&ftt-f 

[0002] 

£3&ftb-t&tem*fx<m%ll l z£ *)mi)£%£t&Z 
bi^m^^tzih. W9MktiMLXtiZRim!i%!<nft 
ZcoXo%m&.lzX9. Mk, Eft 

to4FHmmnmmwim*m^ffimnnMb Lxm 
[0003] msizitimco x ozmtbisttTimmn 

«ft*ttfcv*5 ) 1 0Ort»(ctt. ««g£ttl 2£PI 
ffik-$-4Ty-K«W»£l 4»lft5ry-F«ffl»l£l 
6jWBjSSftT^4. 1 2(4, 03^£ft 

4 ± a IZWMM 1 8c0-*C0ffi±(cr /- Kffi 2 0 
ffi*cOB±lC* V- Kffi 2 2 #-?-ft-PftlSE£ft, 

t Lxmrnrnzmfcztix^z,. ry- h«2 oatx* 

V-Kffi2 2(t *ft-Pfta^f*»fe*S«JH8E««24 
k . CI coMMfl;® 2 4 .kfcff ii £ ft£ 2 6 k C J; 

otfii&Sft. ift^ry-Ha2oa^y-H«2 

2U£I^B2 8fc:S«SftTV>4. €»«1 

8 k u-ciifcfl^M ^y^sim ( mta. *>i>*y&m 



[0004] ±iz<o£ o cM^i^mm i o 

B&) ffriiffl^k LT«i|^»*S#XA { tt&£ft 

4k*£, ^yrfci 9***ffiJ6£ft, *y-h'«i 

HSflBRS 1 4 £^Sftfc**ii7V- h'1£2 0±T' 

jxyitzti. zcD*m4*yiz , mni8*&*ft? 

t*CH* • xH 2 OkLT#y-K«i2 2{IM£Erf 

y- H«2 2±?^+<Oi«aiWS[IIK2 4 SrSDft 
T#£tt^kRJ£LT*££j£-r4. :K7)*c7)£j££J£ 
k&£> VF3mffllil»2 8*afcft4£ka»4>. 
^S^*fiSEO>tt»x*;i^- k LTf PH"f 4 £ k 

[ 0 0 0 5 ] JJKUfc ± o KflSH«ffi**l 0<7)Ty- 
KSMSRS 1 4£^§ft*^#*J±i't*EH»2 8<D 
tftiiftfc: ft 1 T#*4 * > k =5r -3 XimZtiZ . L*» 

xwfrb±f&zttfc*m#Mztemm. mufzsw* 
Wf*wm\Lx^z> . ry- fshksi 4i*rm. 

**#.Xtf>*#flW£ ft* -k*^. *lg*'XC7)?f »* J 

«sn-r4 k *tc^ift<rx3&*aMw & . ry- hshmsis 
i 4 rtt38ww--6^ifcy^w«a* t s< k . r y- 

Hffi 2 0 HtJtt 4 4" y-ft*WJ $ ftTM^4 

[0006] ^<0H**4H t je«*f1KiaiBfc:li. T 
y-FHISl 4F*j^M^<7)SS* i 'S< : 5r4^k 

(*: 1 0 dOJ^at^ttaj-r 4 ffi&<r> t, 4 . i O i 3 3: 

n*iS^^»4«MiiaTi±. ry - fiisi i 4 

S-^LTT y- h'W^ 1 4*^^-*<7)*^xS:^ 
««fi** 1 OtftfMB^tfi-f 4 . 
[0007] 

[^W^tiok^iBH] L^L^r*^. ±IB«0 

ifflwuijirt- 4 k . «m«a*ft t= x 4 *«^<o 

jD-ri> k*^^'xco«-(t* i; ffiji$ft4£0-C\ Sftf 
flSmmkJt^LTTy-KffiW^*^^!; 
0**^x*«ajU:S:ttfttf. *»«fl!!**<?5ttffi*lt 

P«MSat"(4 . glWt:^ k =5: 4 » l±}i^7j<»^' 

xj&*spajsft4 x o i,z$im.m&#co#ffl%z is^ lt v ^ 
4. i^m, fi^^s^^JH^^ammm^a-cti, 

j^ry-HttMSta^^jWi^waiSftTL*^. ry 

-HffiHfv,Stffi^SftJt*#^^**tg^t^$ft4 
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[0008] #?&BJi<0BWkL ±Mlcomm*3!rl£.L , ffi 
[0009] 

?&mtmm$imt, mmm^zx*)mxhtitzTy 

St . mii#Z.Wiii&mz>J?%< b h 1 «jLhiHitf 

mm«r«B : S:*2<oi«ii(SE^ak. WBfiww$fflH* 
t z&ffiffl&^mz x o aues *ut*a nwws t r mib 

[ooio] timfccomfamftTmmmnwmmzx 
tn£. mmtt?Bimnm*mzj: hurnxxntim 
m^-^&nM^i>zn. m i <oautsas^at:j: 

mwfktfWnrr&bM^ m2cD-Mmmm^mz£ or 
[ooii] zzx\ ^*aj«KtiMft«»2waoi 

«^*#:A.co«^m^ti«^jC tTH b -t 2 COBS 

mmm^®v>miZMmzitxi>. mb-r&&2<?>mm. 
mm^&zm&w&cnmfeifWkh fcocw o#x & J; 
3 t 1 t t i v ±tz, mm^ttT&mmmfrw^v) 
miin. m<r>imizm txmb^z>m2 <nftasm&k<?> 
mwLzmmz^&fflWb. fflb-t&&2<?>ftmm^& 

£mtiimA?>W£ffm%& i><r>lz®*)Wz_&MWb Sriffi 
[0012] ||5l<Jl2IES5^lilftiS^^«««?ffi^« 
T, ttlB*2tf>3[*il«#BHi. milS^ 1 



[0013] ±iem^)llf*a^^^*H!l^S^J: 

tut. mmmmft z mmmmx/itmmvmnmtifrn 
vmb-f&zbizx*). %2 oauun&Rtfin £ ti 

[00 14] 

[»«9itf>5yt«OJBJB] JUT, *^HJ<^|U^ffitco^T 

[0015] (£ftiBJB0flb£) Hl&tfH2K:*?H8 
^SS»ffilc«^H*i«^®^4*{tt^a3 0*%$ 
ftTVM>. *tJ, 02lc*$ixTV^S^4«***(i. 
03tc*^VvCK<JiLfc^1Kt**l 0 ttWi* 

-r* . i comwm^mmmmmm 3 o ubi 

^*hiil^-* 3 2 05-«JKfc:« . ftfttB 3 4 auUBFT 
«c^d»$ilfcW3 6 fcftK. *£#S£3 4 
*>T3f fcflBR* 3 8 ttX V ^ . i £ T, JP 3 6 
(i, ^^-^3 2tfOrtgP^lt^iXJt.1tV<.IRIrtg|5 

fcte. ?h^^-X3 2c7)Smr^ h (BK?«*) ^J&M 
3 2(^TfflWi#3— t— titoZZtlZtl* 4 0 
[00 16]^-X32rtWl H2H*5il4a5 

#. M3 6^mmthzb^zi. ] o-sm^^z^h. 

[00 17] m2lZmZtl&£olZ#y'<4 2it^mrt 

4 SrfiSxTfe >3 . £^#«JA;P7''4 4 (±***^ 

^4 6^ i 9»4€M*ffci oory-KffifflH^i 4 

dfi^-^4 8, 5 0SU f *?l^W#5 2^id«$^LT 
fcO. lSStfOl^^ aP- ^4 8IJ-f^4 2frL>ffl& 
Sil^itff (1 — 15 OKgf/mU ) <7)7k*;#X£ 1 — 2 

(i. lxdf'j.lx-^4 8tJ; , 9ME$^***'x$:0. 
OSKgf/mUgJS^-t'Mffi-ti.. *m^ffl#5 2«i. IE 

co^EPinB# (3T 7i$) WiKWc=5r?»« f ot. fl 
HH#5 2^mWM&<nmmi,zli\s%x.\s~?4 
8 , 5 OtcJ; 0 W&Ztrfzim*f*ifiT;- h'ffiffll^ 
1 4^ft*&$ix, «fi5^W#5 2^raHHtE<9#Bttn 

[00 1 8] ^^-^3 2rtlcti:, Ty-HUffll^S 
14^*-r-i>^^^^>^>^54t, Z<7)y>J> 

5 4^Mfc*Wtthtztb<nma®m#6 o 
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yyyy 5 4^«&£*i-&. £tz. X4>?y-7 5 4 
(2 . jtf y 7' 6 4 StK 7 <M-6 6 tf s i£B $ totted 

6 8CJ;D7y-ffill^Sl 4'\jSS£*lT*3 , 5. * 
yT6 4^iEKrf&i:. ^^^^5 4K7/-V 

[0019] 7K*^'xat/*SrTy- FffifflSUg 1 4^ 

- FMMS 1 6 ^mkth Ztlzk 0. i»*MEft*f* 
1 Ott, **ftfifK(Etfc*<0***r>'-H*2 0± 
?<i*yi\LL. ^<?>kSH:*y$:#y-F1l2 2±T*£ 

[0020] i o rtwi. r y- Fill 

Si 4<0T#fc#*» (0^«a&) *<i£tt£>ixTi3*K 
ic7)^7|<S^ty^y^yy5 4fc{i42)s:0^7jc« : 7 21C 

J:OiSttS*i'Cv^. y^f yyyy 5 4 a»£>Ty-Ffli 
fl&2 1 4 . -gB/MSsfl-^ * >3zm 
MMrtt&immi 8ZU**mizi%^tzMz&>mZti 
Sk^C, H* ■ xH 2 Ok LT#V-Fffi2 2^i& 

1 0ft(Wt*K»4&t>titiA4*. 4#tf5***7 2* 
MoT y --f yy y y 5 4 'vmiKSitS . 

[002 1] ry-FM«Sl4tt±, *>^4 2*> 

ffiflf 7 4tt7V- F«M 1 4 £y 4" yy yy 5 4^. 

assi/o**. y^ y?>? 5 4(,z&# xfflta, 
<67 6mmztix*><o. ^x«wj*7 6«, y^yy 

y y 5 4 S fc*>eo»£» 7 8 

LTV*4. #.X#aj*7 6fc:{i, fflcfW?ffl--F/l^f8 

o t . cicotsm^fffl-- h;p#8 o izttLxmmzmwi 
;p#8 2izttLxmmz®mztLfzwm.mm84 1& 
[0022] ry-¥mmMi4^^±. ry-F® 

2 0±"CRJCL*3&»ofc**^xat^Ttt^X (JUT. 
^ft££*505#y.k^d) W*fxmft < g7 4£MbX 
y 4 y y y y 5 4 mzmfr^tLfzffim*.±.co95m / ^fi5.A 
-rs. *4 yfy7 5 4ft<7)W$xirr;-YW8&%M 
1 4*^»TiAL^*RjE7yx*^7K^* i i^*sn. 

*RJE^X(±«XSftB^7 6 $-jloT?l-&#s7 8^\»PiA 

^rs . § . xr^aj* 7 6<thhbmbi#8 4 *^ 

7 Wig-^tctiiaJI ffiffl-- F 8 2 ^O^lS8* { « k =5: 

0. y>fy^y^5 4rt<o*RiE«o^{i. awBHfjffi 

%M%\-- Yj\s#8 0cofrim~iXm&$s7 8**tfLX~t 

h> ttz, tfxffl& f g7 6nn®fflm#8 4tf*y<7)m 



[0023] d-IT', flfcftflrffl-- F/P#8 OiZit. M 
^ffl--F;U#8 0KJ: 9«fi«n*fcajEi: 

R«^36«ry-H«8is^i43&»4>»ajs<i*. * 

-I.^S^S^iiTfcO. <Sft«ffl--F/V#8 0;& 
tfSflWJB-- K;u#8 2^*{CJ: >5«*HKI!!** 1 

[0024] 7& y- f« 1 6 i^*spaiw 

8 6 ^ J: *9 M-£$s7 8 (CjiiSS^. i05asjR»H» 8 6 
coiet^4« fcfi 7ry(yD 7 37rV)88 
ix-CV^. fl!-5T. I^7 8tll ry-Fii^i 
1 4 frktoj&JStfA t. i] y- FWi 1 

£^7t'*5tffo5f* b'&%t 5r?H-o-L. *3W1»* 
RS±-T S Jt **9!l«JSf * { 0.01 *«%WT t & 5 J: 5 

x 3 2 3 8 a> & ^a^hSB^as § til. . 

[ 0 0 2 5 ] ffi$TOl!S*flc 1 0 1= J: 0 7Klg77"X*i 

?hs § as t mz . r y - f ®mfm 1 4 * y - f 

HI^I 1 6 ^ift L JtTK^^m k fttcM-^ts 7 8 ^flf 
ai^ix. jgcy-f y^yy 5 4*^s^7 8^8SAL 

^ y y y y 5 4 i*i»«ig7j<«iffl«siS^JgfiSipf«^a 
3 0cof^ft^ia<oiiini:ftfc^-rs„ y-f yyyy5 
4Wi7Kfi-fey-<7-9 0*>'BSaSix-Cfc , 3. z.<r>A&L*.y 
*T9 Oli* 4 y?y? 5 4 faCDffim*t> i f i ftl£.<7)7l<.®.£ X 

[0026] Tjcfii-fey-9-9 0a»&O*{48!fflf!-^£S{1- 
/S«l«Sia9 2»i, «m^W#6 OSr^LT/kS-y-f 
yy yy 5 4^«3tU W^n*BI«5Dliiiac«88EH!BH# 

6o»n. coiK, *ijffli^a92(i. ^-r^y 
y 5 4 fl<o«m*±fc#-f3ma*£ta <t 3 fcRjesfifc 

B*ra^(t«H# 6 0 * BB i: S . 
[0027] ^a^*SrS>J(»-rSfJ«l^a9 2l±. ttft! 
B3 4*»4><OiraWi#*»fr**«*ft«4 6^)«ffiBH 

w#5 2 zmz Lxmmm*fr 1 o^7K*7yx«^ 
^mj&l, ze>Aimtfxe>®tei®itiiizmMZ-£xxy7 

64, 7ry7 0af f yry8 8^ffiiWi>. ffl 
ffll^a9 2(i, «MHS34*»^><0flfjhfi^*WtT^IS 
ftS^«4 6 com®ggK# 5 2 £fflle Ltifitft** 1 
0^**#>WDfiMfcfctf.iI:U 
±tlPIW$-*"C^yy"6 4, 7ry70W7ry88 
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[0028]-*, ttfTOfctt* 1 0*««*LfcltSW 
77 1± D C / D C 3 >- A- ? 9 4 T*Br^<OSEK^ $ tl 
fcfft. DC/AC^yW 9 6THH*»£>2ScSE A ^& 
^m^ffl^9 8^jM^a.i.„ L-T, jTO'ttM 
1 0 H3£»aS:WB? 9 8 C8»$iifcJWIS8aB ( II 

VKVM 100t, vlco2^ttMl 0 0 *imthtzth<7) 

immni o2*ffiz_x^h. znimMm 0 21m 
mmm^tk 1 0 osmnii tc £ 0 2 an* 1 0 0 £ 
-rs. 

[0 0 2 9] lMi#<*10^DC/DC3y 
A-*9 4&tfft*0*frl 0 2^»ttLfcE*fc:tt. ffil 

0 4**ES5*iTV^4. i^TOK-fcyiM 0 4tt, »4 

^ttim^*$ijffli^B9 2^aj7rf 
[0030] ( *mtmme>ftm > iar, ±ibw i d 

h. l4OXf7/2 0 2t. &i¥M3 4frt>cr>mMm 

^■*%:tfz#y<4 2H8fflia**i O'vlcl^ 
2 0 A ) IU±*\ L# vMfcfejS^fflBrrs . JiLto* 

T77202, 204 7 6 <7)flilSiffiH# 

84«m:3:-?T^6„ 

[003 1]Xf 7 7*2 0 4 T»4*M*#: 1 0CDf|£ 

o 6 T^#m» 7 6 commmm^ s a & bkc l , * ^ 

XT772 0 4 "Cflm«t*f* 1 0 (TD^matt* t # V * 
ffi*iH t WBrSit^^-tcfi - XT-/7-2 08 t*'Xi 
Hif7 6 co^iSSBW# 8 4 £ B! t-t 5 . 

[0032]Xf77206, 20 8tMfl-- F 
;U#8 2 tlWL,^ i£f£3g 3 4 A^ffitft-^A?) 

L^J&WSrfJBr-ri). :^f772 1 OXft±im 

•giUi, X7"-y7'2 04(CM-5T^.7 : --/7°2 04~2 1 

[ o o 3 3 ] ±ieLfc x o \,zi?mmmv>mtmft=m 
mms&m 3 0 -m . M«gt 9 2 1 

0 L £ 1 ^S*S9tf>*£-CU: . JM*Mfft** 



#84£gPHc-r m^x. tmmm*ik 1 o^fi* 

ffaWSV^frfctt, «Jll»H--F/l<#8 0*>**31-aT 
*SJSE*'^* s ry- h'SSKKS 1 4*^ig^-S§7 8^gS 

A-r-i.. 1 o<o*anw#asv*«c 

It. ffifiitffl-- K;i/#8 OBX^fl^Jfi-- F;u#8 
2«0}505r«:aoT5lsRiE^A t ry-Haffll«Sl 4*» 

0W^14*6tt5^JK#*<^ffl*#*iP'$-*. ^ft 

ici 0 , »4«m*# 1 o^mjjnmm^mx'i* , 

SSUBTCt TV- FflSflfflStS 1 4 *^iiijEai50lS?SJStfO 

SOBI*.^ 1 4 rtfcrfcV^T**^4»O?P : M^^<0*g* J 
«<^-5T^4«?iil**l 0«oaj*3&HST-T4ii:*l» 

[00343 *^. atxmimi 6 fc, K 
;w#8 o ur^tsaRsnfc-- H/p#avi^> 

zti>-*jmx'$>&. maif. tfxmia'g7 6i l z--F)u 
#RTsnmmm#*2m-f^mw.Ltz%&izte. mm 

m&fo 1 0 <t)«7j ft^^'IS lOLIt MKc^r -57tfc^ 

tfxmiii&tf'dpffiMizm&zixtz* %.ffim-- 

# v « 2 <0 L # v ^tttc^r i: § fc+ft Wffl 
*12<?)L^^iJ: l )Aiv^3«Llv^-5f 1 :t 

t-rs^ttiD, ry— FfiHH^i 4*»^5feRji5 
tixcom&mz 4 gwtew o #x 4 z t tmmiz%&. 

[0035] 

^&M?mm£Wiz X MX , ®ftiib4fflgflS» WHS** 

[01 ] ^^^IQB^CfiR^HftSMH'^Ja^^t 
[H2 3 *^«^M^fcffi4@#lW^P«*B*t«t 
[03] *^<5DHJS»«tc«4Hft®^^»4m?fi 
[04] *f^«|OI^^«4ffl(*af^JK8SiH«« 

t^-f-^Si^] 

1 0 »4«wfc mwm^=mmvmmm 
1 2 

14 ry-FW^s 
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1 6 

1 8 
20 

2 2 
30 
54 
7 0 
74 
7 6 
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78 
80 
82 
84 
86 
88 
92 
104 



[Hi] 



[113] 




S5K{0b) 




»V-K« 1/2Q i! + 2H , »ge-h^O 
*Sl6 H 2 tlfiOj- HjO 



[02] 



AC _ 

100V 



98 



^96 



92^ 



34^ 
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[124] 



CHEED 



208 




